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(54) mmoim mmi(!>mt\zm-^mm.^s:xfjsm 



(57) mm\ 

(2 a) &*TS^l«D*5l«i)- (1) ^2«)*C 
(9 a) &*'rS^2©^a54J- (3) 
a«tU K«l©S®t«»2fi!>S®t«. SV»»r5l*lSl 

K«2®saK-€-n-«^n. s« cs) *j;r/'7':^:ri^— 

h (10) ^®13-#-hS;Jg^«J;5fcffi?9Sn, * 

(3) tt. «*jcffl©4^^if7^^ (6) t, wma>m. 

ir^ttct>*«K (9) «x&«}^Esn, 

cD^if (9 a) -^mm-Zi. imwA. z.<i>m»&»m 




C2) !Nf*2 0 0 3-5 16 644 

*oT. mi<n±i^^h^un (2 a) ^^-r&mKo^m^^ (d ^2 

<D±K^h^£m^ (9 a) ^^■t:tm2'7y±m3^ (3) t^Sr^^L. Pfll <^ 
56^ ^tL-ett. ^ (5) isJ:?^^^^-:/^- h (10) fflc^^J-jj'"- h'S'B^i-^. 

Ifx-f (6) 75-t>J5l*LT®LTfel9> ^Il2<?3^® (9 a) 

im^M2] mmm o) mmm2<DM^u^ o) ic-iriBi^<?>jSifss: 

ill) izx-z^xm^^fi^^t^mm.t-t^m^m.iKmm.'^mno 
m^ms] (9) ^m^<D^^^^. mt\.<ii^°^}'7-umt 

fl. M{iJ?$36n 0 mm* -e, L< (i3mm* t?. ^hKUt L < 1 mm 
t -C-C* ;g> i t t -r ^ 1 $ {* 2 HfE«<7)^«o 

[m^:fi4 ] fffiam ( 9 ) (DM-X^M^K t L < 2 5 -4 0 0 

mm^ 5f*L<{i 50-35 0 mm-e$,S t "T^ i:?irS3<59V^ 

hKmt L<mmm7i^hm^^fi^^t^mm.tr&m^mi7ijm4<D^^-ffi 
■^^im^uw.<DmWo 

1 ~ 5 0 o/^-;v> 0* L< li 1 ~2 0 o^^-;^^ ^hK^tL< i ~ i o o 



C3) !Nf*2 00 3-5 16 644 

m^mi] mtrnKomm (2 a) ^xu^mmm2<Dm'^ Oa) 

[m*«8] tfrfE^2(7?^B (9 a) i)K ^B<7)-^mt^-|!i:-rs:^lRlJ^> 

0 Kmm :/^KMU-^m^u» ( s , 9 ) Mcm-r^ ^ t 

[W*«9] /i>'i< i: 'fc 1 h-:/!^- h (4, 4' , 4' ' , 1 

4. 15, 1 6) mmmi<oWm (2 a) ^J:iy'Vi;t:tit(flBSl2<D^® ( 
9 a) tmm&U (5) ttzHmmT^yfl-'-}' (10) t<7>Hi::BB^J;g*t. ^ 

>7'V- h(?>J??3i|S> 0. 1-3 0mm, BtL<itO. 1~2 0mm, ^ 
(bKt^tL<iiO, 1 ~ 1 Omm> 'bot 'i>iJt L< fiO. l~5mmt?ab^i 
-r^ m^:^ 1 T^m 8 <7>v^-f tt;^^ 1 :Sl^fB«cO^-fio 

. [W^Jgl 0] WfB-^?-#- h-/V- h (4. 4', 4'', 14,15, 
16) 50>\ j^^JCioT, miBM (2 a, 9 a) KULX. :fe J: 1 Tfe 
<D-9-*'- h-ZV- h(4, 4',4'', 14, 15, 16) KMhX. ^.tO^ 
/ifctitfria^'K (5) *3 /v:(ix>'7'V- h (10) t'*|-LT, Lo>5^ 

9, 20, 21, 26, 27, 28, 29, 30, 31, 32) i>McM-t^^t 

im^mi 1] 1tlE4?'^< 1o<?)-i?-jK'- ><^)lo (16) 

?^*p^^#ffi<?)f-^^;v (18) t ?gr#mi:-r^»*«9 t::|e«<7)^a 

o 

[m^]Sl 2] mifi4?!Qr< i:4> 1 o<7)-i?->i€^ > ><?)lo (15) ib^ 

m%mK (17) > ^TOlci ;t:{4mitmt^J:o-C (R' ) . iin^-T^ J: 9 lc@B 



C4) 0 0 3-5 1 6 644 

-e^oT. J[5JiT> -^-y^^T*'; ^"T-f y^rt^-t^. Mm (5) * J: o^t^ 

- h (10) ^^m logm (2a) tm2<DmM Oa) tc^ra tcsj^^tt. ^ i 

<dMM (2 a) tltrfBll20^M (9 a) t {±SV^ LTMIrI LT* . 

a) {ipr^'tt<^ii,j?,M (9) (^-:^<Dmi!>^i^m^^fi. m:fyTbmmm<omio<Dm 
i(om^ (2a) i±vv-tLxim-r^:^t^mw.t-t^ismo 

1 4 ] miS^ KDUM (2a) ^ ct TOIBII 2 <0^® (9a) ib^ 

^s^wt-t^m^m 1 3 i:iiem<o^i£o 

-2 0 0/^-;^^^. ^ hKlkft L< {i5~ 1 0 0^-?-;Vt^Wf5?tt^it=lr#m 
tT&m^M 1 Stfziil 4 Kt^m'^lomo 

[»^« 1 6 ] mm^^K t -rm^m. m^m t tz \tmm\:- ^ o xtw 



C5) !Nf«2 00 3-5 1 6 644 

[0 0 0 1] 

y - xc^m^ttfou y :r y y ^ <7)m:jkKmm-r ^^m^i>m-r 
&o :^^mit. mmi^mmmm^^&'r^tzi^K. i^v^y, ^)yi\:^yv^j^ 
tfz\t-ff^)t;j>>^M^<D^m^m¥t\^^y^ ^^^v y y y^'^y^^m-r^^h 

m^i-y ^ yy°') y v v yifyy^^m-t^hKmvx^mm^mx-^^o 

[0 0 0 2] 

m^^X^ 2 0 0 nm(D^4 XcomTk^xm^^^X^^^^h^fy^ ^ 0 0 nm 

*ti^<?) Tj-ffi<^ Mii'^565'i5^M x^ ^ o «^^:^ ics-:^' < mm,^m^m-ri> m% \t . 

m=r^M-1o'mi}^'Z^mx:^^o M^m%^^fz:z<7ymM.<Dm=r^M-^mt. ^y 4 
y:^vy h'}y^yy-[ (nil) . ^m^W^5, 7 7 2, 9 o 5-^-e*»9, 

So ;^-r'f->^>' Y. i^a^. bf-^- R. tJ'^'i'^^, '^^-^ yr^. 'J 



C6) 0 0 3-5 16 644 

J; X^JBM (SublOnm imprint lithography and 
appl ication)J. - ^;v, B , ^ 1 5 mm 6 ^ 

(1 9 9 7) ^0m<o::ito M^<Dm^n^ib^^<DT-'^'OM^ifiT\^>^^K & 

M-^- R. i7'7'0:^^i^Xf^V7.\'y J. VV7.Y-J^m ^y-/^) 
>'^UV^97'f (Nanoimprint Lithography)J^:*E 
^^^^^tTv^^-'^^V, B. 14, 4129 (1996) ^K. yr^Vr-. 
G. •^'74V-^}\^^ G. H. v-^JV^^, T. *-7v>, H. C. 

hffllcp^prtg^:^r9:^iajK'^r:#-r^«f'i^°V'^-MW(^®'^'tt (Su i t ab 
ility of new polymer materials with 
adjustable glass temprature for nano 
imprinting) J. ^nai^y-J — r^) y ^ X-XI-^ J x.:/ V :=-y) 
( 1 9 9 8) . *3 J:z>\ ;v-^>, 4? i^A.-O^^ ^.Vy 
-^jx- tiy^ -y^:t^y :^y^XiJ^:^T^-yy Y. a r4 X 4 c 
m* mi^±K4 5 Ge^y h ^^^:S>mUM^im^r ^ 7.^ (P e r p e n d i 
cular quantized magnetic disks with 
45 Gbits on a 4X4cm^ a r e a ) J . JSffltiSv - 
85, 5534 (1999) ^gr#M<7) :n t o 
[0 0 0 3] 



C7) 0 0 3-5 16 644 

[0 0 0 4] 

m^. >fe9? 7t{i#^<^7°9;^^yiJ'd^^>S5t-r^it/6«-ei:^o T-y-f 

0 0 nm*tp|<?>#3ttl\r^fet^{i> %^-2^^i~xfy^W)y ^^y Amt.m 

3&«*=K<?) *° y V - g H # ;^ tL S o 
[0 0 0 5] 

^ y-^v > vmm (2) K^\^>X7-y^u- y^xzj^^mtK K\^>KMLxm 



C8) ^2 0 0 3-5 16 644 

[mm^i^^^Mm-^^- }'<D^^<Dm^ (Measuring th 
e parallism of transparent and nontr 
ansparent p 1 a t e s) J > 5fe^j:-^y-T'; 9 6=^12^ 

. ms 5^mi 2^. 3 4 3 7M~3 4 4 lH^#M<^ito L>&^L. «r<^ffi(^ 

[0 0 0 6] 

:zfi\±^ fzt}L\^. UM^D^^ Xijm^^ Qmm^m^ 

[0 0 0 7] 

> X > ^ ife-r® ^6«j::^i£ I- {4 ttrji^# -e^ ^ o 

[0 0 0 8] 

J:ra^*>e>«ii^$tLTV^;&o i<?>*t^i6F{47~ 2 0 c J: J? 'b;£v^®#}i:R 



C9) #^2 0 0 3-5 16 644 

[0 0 0 9] 
[0010] 

[0 0 11] 

^^fl. Ommt-C. L< ti3mm5-e> ^hKtS-t L< {il 

mmJT-r*^o 69^ *ll^ic{ij^<7))?$ icTRBfi^ < > ^M^K 

[0 0 12] 



CIO) 0 0 3-5 1 6 644 

5 0 0 /N*- ;v V^m^lj) . $f t L < 1 ~ 2 0 0 /N*- ? ^ KW-t b < i 
~i 0 o/^^-;v^cpt^J-r;g,;ts^)<7)#S'^)*^-rso ^mcoijn^pt^tc, -r>-/v> 

*^<?)-f >'7°V y Y^m^K'&tf\t. 5~ 5 0 o^N*-;v. L< ti5 ~2 0 0 
/-^-jv, f>i;$if^ L< {i5~ 1 0 0^N'-;vtcpf5-r^^t56s-e^^o ^^'^5&« 

[0013] 

3 0 0'C<7>M<^^«iaK^lrji^i-S J: 9 icpfii-r^ ^: So 
[0014] 

Mm^^^. ^M,. )5^o^«^:^fe-e, 7~20cm' «I:I9 ii!A\^mMm^^'t 
:hnmU^K. fztk. M.-Xm-^tz \-m%i)^ 150f-e>lfftL<{i250m 
mf-C, $ ^t'^f * L< {i3 5 OmmJ-C^ ttz\t^^\>X±<DmPcK'BWut^^ 

^1 ^: -cammjk^'C 1 0 0 n m?|cM^ tfzi±5 0 n m^m. tfziil 0 n 
[0 0 15] 

^^y^ii, :2|s:|&§gi;J:oT. y^t^ yi^^J^ (InP) ttzii'^'-V ^ J^^m 
(GaAs) m<Dm<o^mi^Um^n^o ^tib^X^:h:Lti!}^^7b^<:>fzo itt^ 
o^tfUiv"; 3>'t^'^i9 55^'^'9 ^s<. ^(Dtzibi-y 4 yfv y^^ yir±.<D 



(U) 0 0 3-5 1 6 644 

[0 0 16] 
[0 0 17] 

(PMMA) <^#^^*1-i>-:^U n^yi/- h;6^?>#fie$*t^o fi. 
[0018] 

AM>5^fefl|^;?tL, ^o-:^oll!l9 a -r ^■/l^- h 1 0 o-^-sK- h SrM b 

. %'^^fz\t-m.-X%W2 5 -4 0 0 mm. $Tfb<{4 5 0~35 0 mm-CSb^o 
mti, ff^J^M Omm^-e. L< {4 3mmt-e. ^i^t^^^^ L<{4lmmt 

-c-e*;&o T-y-fv- > 1 0 {4> J ^y'f^)y y v yif'^y-!(D<k^<D^m\:- 



C12) !Mf*2 0 0 3-5 1 6 644 

[0 0 19] 

[ 0 0 2 0] 

^7 lcge^j$tL;&i t>^Wti-c*i> (HIS bl:i^$tLS«t ^ t^) o ilJ)±ti> '^°>' 

[0 0 2 1] 

[0 0 2 2] 

h 1 4(i> )??7&«0. 1~3 Omm^ 0^ L<{i0. 1 ~ 2 0 mm. ^ ^ t 
L<{iO. 1~ 1 Omm> 'bo t ^b^fft L< {iO. 1 ~ 5 mm-e* I) . # 

[0 0 2 3] 



(13) iNF*2 0 0 3-5 16 644 

[0 0 2 4] 

1 1 b -7° 1 1 c •^^■fi> i h ^mt L < . V yy°i 1 c i±m±m^^ 

$ fi:bmK^ptS: <ti> 3 1 <7)± lc@£^J ^ii^ht^K 

[0 0 2 5] 

-9 ic^^-r^ J: -9 KWrn^^^-b-^^B-To Sg^-^V- h 2 {i. 2 a 

)5^felttLT®LTV>:&SS^:9^2 b t nri(lSU:9>2 i: ^^fTS i ^.o 

n 2 a J: ^ nwr^M ^M^inix-^-ro 

[0 0 2 6] 

in 3 a^ J;?/3 b ii. ^^If-r-f % <Dj£t}i}'^MlM\^. "j-yztV- h(7)^ffil O 

'I4<?):fe;5^ff-C. x>'-/V- M 0 ^J:0^^«5 7&«-Mt3JE$tLS t i<^. Hilt 
tz\% 2 i:: J::2>^W'gr^i-o 
[ 0 0 2 7] 

^(^■ifv-K- h 1 5 fe<tc>'E§l5-/v- h 2oM-eSS^iI^tL7fe-^fjK- h'/v 

:i7Sr:t1- fzhk.\t. 5 >y iJ'if^##<7)-{r9 ^ ^'##t^c{4-^n- 



C14) 0 0 3-5 1 6 644 

[ 0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 

- h -/V- h 4 <7>Mlai;?# 1 9 'gr^L. l21S^O^J-e{iRB?t-e*i'o 2 oc7)?# 1 
9 {i^ 4'^'^ <t'b7"l--^h4 ^aoTiI^LTV^^;A:^c ioT 1 o<?),i^2 0 "CS 



CIS) !N*2 0 0 3-5 1 6 644 

[ 0 0 3 1] 

hT'V- h 1 4 ^^^Sl 9> 2 0^#x.fc-if>K- h >^V'>- h-d^e>« 
^^tt;s,ii:;&«-ei^C!:t=Sr^-ro i<7)^^}i. M'^vry (H^-^-f) 
•t&tiib<D^^yh)V2 libK mi 9^^-c^:fz2 0 Kmifhfi. 0t L< {±> urn 
■K2 oi^^^$tL;s>o ^<T^m^^^tz. i a^V>'i5'*i i \z.m.\^^ 

ia:j{>«-e§. ^c^flS^l 1 a{±^ JE9 h ^'"V^ ^ 1 4 h(Dm-^^W 

-rs ^: t^&s-tf^^So 13 9 a ti^ r-V'/V- h5&«Jil::!&v^-^f h-/V- h 1 4 =lr 
^L. 13 9 b{i> T-y-fV- h'/l-'^ h 1 4 -Sr^-To AP 

^^^;H 2Sr> > 1 3*^iSLT±^§B^5^3<^)i&§BJ-f<OJ:-9 J::Se 

[0 0 3 2] 

fi>5^tt. ^yy'v- h 1 0 {iM9 t fvTfi^t*"- h -fv~ h 1 4±li®3d^tt^o ^ 

^\ 1 h 4 t Tfeti-^fsK- bT'V- h 4 5&S'5:v>:^'^tc{i^^':?'V 

- h 2 t <7)M-eJ^v^WPg^^ 7ti:x_f^l Ommt-e. L < 5 mm ^ "C. ^ 
L< lmm$-^<7)* S-C^^ i ^ ^e>6^tt:^lnIl^M^tt& ^: t 

v-f\ \ c)&«^f*°- hT'V- h 4 f Ttti^fBT'V- h 2 IcS^-Ti. J:d i-IHi:^!^ 
^^i!)^t>fL^o :zfiitm3 hKm^fi. 2oo±^§p^i ^J:Of3*«-5^lc^ 



C16) #«2 0 0 3-5 1 6 644 

[0 0 3 3] 

?r0ftLT*J:-ei ~5/^*-;^^Jij()^b. ^<Dtztbm9ibm^. M^Bty^yy 

0 0 ^ h L < (4 5 ~ 1 0 0 ^V'^itin U> 5 ^ J: ?>^x > 

fiKm^^xmm,^ tT^^v- > 1 0 hij^:s.\,^i)^h^m'r^o ^<d^. ^mm- 

[0 0 3 4] 

El 1 0 a {4. •r^T'V- h:;65±l^'iv^-i?-jK- h t'V- > 1 4 ^^L^ — 3^-. 11 

1 0 bt4. x>'-/V- hSr±lC^i- h 1 4 ^^-to 1^ 1 0 a 

iCl-CfiBM8<7)^^liJc:ge^J;?tL^(7)3&^ -€-(??MlC/h;2:^^^>;'7'2 3 <7)«?^^=gr:tf 
&^1^2 2-e*&o -e^T-^tLfiil^S^ J:?^^S2 2(7)ai§tc:, x^-f K>'-;V2 4 



CIT) 0 0 3-5 1 6 644 

(Dmi^mm-^fL&o ap^^^;v 1 2 (i. :5^#2 2 ^ ^(ijggu? ^ 1 3 -r^ 

io^^^^-j-fl 3 0^«^J^lcSB^J$ti:S>o ^'^^y-fl 3<75ffii^lc^2 0AP^ 
- h 1 ^ CO^^) 7.^-'fWSL\t. ^-^v-fl Z(DWmiim2<OXU^^^%'2 5 
1 1 c 7?)^^ 1 <7)±^fi5^ 1 (la 1 0 -e{i|g^-ii:T) ^^i-;s> t § tc. ^ ^ if 
[0 0 3 5] 

fej:i^-r>7'l/- > 1 ^ii^^%-fV- > 1 3 IciqjJtT^^fcL^ F'>-JV2 
4a;feJ:t)^24b{4> ^*i-rtt^1.S2 2i3j:(y^MM8 t'*fLTmi!li-«»o 
[0 0 3 6] 

la 1 1 a. 1 1 J:z^~ 1 1 c {4. S'K*? ctCF-r^T"!/- h '^KSgi^^-T^ 

11, UojS^Jj i:#|fi-l,o •^fsH^ hT'V- h 4' 0-:)^0M<7)'^t-> ^ 1 9 <?)^ 
fi!Il;:0 2c7)*^?#2 6 26>'@e^J^tt, lll^<?>«nj-e}i, P3?^?t2 6T-*i9. -^oEg 



CIS) 0 0 3-5 1 6 644 

5 {i> > 4' IdioTl^l <^*^j»l 9 m:oTLo55^V)^it$ 

mile ^;^:?tL:i) J; -9 fztLiiT)^^^ J^tfzii^J^M<Dy 4 

^f-rso m 1 1 K^^fi&mw<D^wx-. m^s^xzj^Ty^^u- h i o ^> 

[0 0 3 7] 

mi 2 si^xxj^i 2 hit. &m^xzj^y'y:fu- y^m^uw-r&tiitx^^ h 

^S^l'. Ttt x.}^^<??iaffit?fi|g^?tL5^V^3{i«S;^5 ^Jt*Pf Sfc:«6<^-^f Ji^'- 
I— h(D—^<Dm<Dmi 9<o^mx. mi^vfcus oi)^mm^ii. ms ot-^*° 

2t::#^$tt&o HI 2 afi, •r>7'V- > J: a^^«:i6s±J:i?&v^-i?-sH- h^V- 



(19) !^2 0 0 3-5 1 6 644 

[0 0 3 8] 

^mt^ S i / S i Ob -C. Eg 5. 1 c m-e^l9. s^x^ ^'^^{ig 5 0 K 
PMMA-e^>J9. ^:tL{i^-ei 8 0t;-C2 4 B#M^2$^tL7to *:^BE:tJ(i6 0/^- 
JV-e^>). :S^zajSt4 1 7 0*0. :t^&M{±8 0 "C-es^oTto ■r^T'V- h(4. 
S i/S i O2 -e> a#5. 1 cm-e^»9> t^^^/V- hfllMti^-f >'t 
> t<^?i^,1i-e* i9. 9-^ VfTJflfiiS 0 > 7 5> 1 0 O^ctCl^l 5 0 nm"e*) 19 . 
li:#{±5 0 nm. y<Dm<^WM\t 2 5 nm-e^ofco x >'7°V- h IC(4, )? 

«f «>it t^.toTiS' ^)-:=-y^^fi^ ^m*^:^^^m LxmM'^i^fzo 
[0 0 3 9] 

[0 0 4 0] 

^K^l^l^-eti. is J: -€-6 Q )V(Dmt}t^^^<r>l?MM.AmK 2 0 0 nm^$ 
[0 0 4 1] 



(20) 0 0 3-5 1 6 644 

[0 0 4 2] 
[0 0 4 3] 

HI 1 4 a li. Mib^l 0 0 nm-e9^ XiDKO^^ -/iiE^^&^S 0 0 nmX^^ 

9^ y / <\^^^mk.tz^y'fv- h<^-fi5o^«-?^^^s*-r^So -r^ 

■fV- \'(n>m^mt2 5 cm* -e^o^co El 1 4 b*±> J: 2,^-g<??. P 

[0 0 4 4] 

HI 1 4 c {dt. %%m-^i~^'^WxA y-f^) y y'^'kttz=y^)^y(r>W^<r>ry^^ 

^•^^ A^JR^S^ttfc^B^^L, 9W 1 0 0 nm-e**)> 9 -f > W O ^ 

'7 7°SEIifj:2 0 0 nm*3j:0^5 0 0 nm-e^^o ^ ^ *t7t^*-C{i. ^yf^) 

[0 0 4 5] 

121 1 4 d }i> jr^^S-^PMMAlc^ ^-T"'; > >f ^ ^ i: I- i oTxX 

fi. 2 5 cm' O^^ffiJiH^iJj-r^^^ 7'Sg^=Sr^LT#P>tL;to 

[0 0 4 6] 



C21) 0 0 3-5 1 6 644 

[mi] 

[0 3] 

HIS a ^i^ J; 1/7-^7° V- h^-mzBLX\^>:^mi tfzii2 <7)mW.(0 

HIS b{4^ mm^^-Cfryz^l^- h^-'mK&LX\^^&mi tfz\t2 

[114] 

ii4{i. i^%mKi^^mn<om^ii)-^h^fzmmmx:^^. m^^tm^^^^ 

M-t^fzib(DmWL^^t^o 
[US] 

ms\±. ^u^jim-t^tziixDmAKii^mwa^iEmmxih^o 

[0 6] 

06 {i. E=K^i^*Pt-^7tJe><?)0 4 lcJ;^^fiOiEffi0-e^^o 
[0 7] 

0 7 {4. ^^»-r^'«;#:&ife§r^-r0-C2bSo 

[0 8] 

08 a %wittz\t7-y/v- Y^M^^n-t^tzib<Dmn<Dmnmmx^ 



C22) 0 0 3-5 1 6 644 

[119] 
[H 1 0] 

[0 11] 
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